Differential response of fetal and neonatal myoblasts to topographical guidance cues in vitro.
Fusion of mononucleated myoblasts into parallel arrays of mutinucleated myotubes is an essential step in skeletal myogenesis. The formation of such a highly ordered structure requires myoblasts to come together, orient and align in the correct location prior to fusion. We report here that fetal and neonatal myoblasts can use topographical features as strong guidance cues in vitro. Myoblasts were cultured on multiple grooved substrata of varying dimensions, and the axial orientations of individual cells were recorded. Both fetal and neonatal myoblasts aligned parallel with the direction of deep grooves (2.3-6.0 micron), which is correlated well with the location of myoblasts in similar sized grooves during secondary myogenesis. Fetal myoblasts also responded to shallower grooves (0. 04-0.14 micron) by aligning parallel or perpendicular to the direction of the grooves, indicating the ability of these cells to respond to fine elements normally encountered within the developing muscle architecture. In contrast, neonatal myoblasts failed to respond to shallow grooves, adding to the suggestion that fetal and neonatal myoblasts may represent separate populations of myoblasts. Overall, the results demonstrate that myoblasts respond to large and small features of the physical topography in vitro and indicate that structural elements in the microenvironment of the muscle may play a critical role in myoblast spatial organization during myogenesis.